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(54) System for production of shells of confectionery mass 



(57) The invention concerns a system for the pro- 
duction of shells of confectionery mass in particular tem- 
pered chocolate like mass comprising at least one cool- 
ing member having a shape corresponding to the inter- 
nal shape of the shell, means adapted to control the tem- 
perature of the at least one cooling member to below 



the solidification point of the mass, a vessel adapted to 
contain liquid confectionery mass, and means to control 
the up and down movement of the at least one cooling 
member into the liquid mass and up again through an 
orifice. Suitable masses for the system are tempered 
chocolate-like mass, chewing gum mass and toffee 
mass. 
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Description 

(0001, The pre*** ,nven,«,n concern, . m.*,ea S -or 0>e products c, she,,* confecicnery ma SS es „ 

particular shells of chocolate-like masses. 
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[0002] The tradition* way of producing ^^^^^J^^^^ ^ 
Production of a solid centre, coating of the bottom wrth a bottom ^ r p C Q °°'' n ^ vection or air . C urrent cooling, 
o the enrobed article in a tunnel cooler, whereby the article « coo ec e£ JJ^2lSS. tS semi-solid fondant centre 
[0003] If a liquid or semi-liquid centre is wanted it ^t^^^SST After moulding of the bottom and 
consisting of a so.id phase of « 

The result is damage to the surface of the shell an a low f P^uct.vity. elements of sugars, chocolate or 

[o005] in FR 2 437 790 (THUR.ES) a manual method for chocolate bath having a 

Lilar substances is described. By this prior method a '^J^^^t. d«™«ve elements with a pre- 
temperature between 30 and 60'C. Th.s pnor method is only adap ted to ' P rov '^ contro | led . Furthermore, drops 
determined interior surface, since the thickness of the d «^J*^£^ ll ^™ the chocolate bath, 
of chocolate will remain on the lower surface of the decorat ™ el ™^" into a basin containing liquid 

[0006] Systems are a.so known that comprise a cooled ^ "bTvTbrat on. whereafter the shells are 

br d rat^;^ 

tendency is increased since the same tak es T£™ S ^ P b|owing airtnroU gh small holes in the male 

[0007] Separation of the shells from the male moulds takes place e_ g . oy y essentially no air 

mould A problem in this teaching is that chocolate tends to ^^^^^Ze moulds. Another problem 
is being blown through the holes and the f lls J*^^ hole or holes is raised too 
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set. 

Core of the invention 



40 



45 



50 



55 



[0008] Bythepresentinvent^ 

empered chocolate like mass comprising at least one c °f n *™™** *™Zl cSng member to below the solidi- 
shape of the shell, means adapted to control the temperature ° a ss andmeans to control the up and 

fication point of the mass, a vessel adapted to con air ^^^^jj^,^ an orifice, 
down movement of the at least one coohng member into the *|U J ^ s ^° Uf> 9 coo „ member are provided 
[0009] Therebyisobtainedtheadvantagethattheshellswh te JJ^^f^a" of tni£ ,? savings in mass both 
Stt, a pre-determined maximum shell thickness in the.r wh c e length ■ ™ •^KrSportlonal to the surface of the 
in the moulding step and in a later enrobing step where » e J^^^^^^Sp^,,^*^ than can be done 
shell Another advantage is that excess chocolate is removed more effoe ntly a d mor p ^ 

byshakingthec^ 

the bottom of the shell. Surprisingly, t turns out that the scraping so|id at this stag e. To the 
shell from the cooling member, even though the ™ cooling member to flow down towards 

additional surprise of the skilled person there ,s no ^T^^^Zm shell has passed through the orifice, 
the bottom after the cooling member with the attached an6 ^ ^J^J xhe periphery of the orifice is arranged 
[0010] According to an especially P^^^^^J^^ member Thereby is obtained not only a 
perpendicular to the up and down movement ^vertical surface of the shell. Thereby shells 

— X^:^:^^^^ — - — - - — d 

quality of shells from mould-free systems. De riphery of the orifice adapted to scrape off 

Sn^a^^^ 
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of the outside is provided. 

[0012] Furthermore, the system may comprise means adapted to control the temperature of the periphery of the 
orifice to above the melting point of the mass. By doing this it is ensured that the scraped off mass does not accumulate 
at the periphery of the orifice but will simply drop down into the vessel with liquid mass again. 

5 [0013] In addition, the system may be provided with a periphery of the orifice, which is radially movable. According 
to this embodiment it is possible to reduce the diameter of the orifice as the shell is lifted though the orifice. Thereby 
shells of a completely uniform thickness can be produced as well as shells having a tapering surface. 
[001 4] The orifice may also be adapted to provide the shell with a pattern . This embodiment is especially useful when 
producing shells that will not be enrobed later. 

10 [001 5] According to an especially preferred embodiment, the system comprises cutting means adapted to cut excess 
mass from the bottom of the shell and to determine the bottom surface of the shell. By using this embodiment it is also 
possible to finish the bottom of the shell and to cut off the drops, which do not fall off by themselves. Surprisingly, it 
was determined that it was possible to make this cut in the still liquid outer part of the shell without destroying the shell 
or tearing.it apart. The cutting means may be laid out in different ways as a piano string, which may be rotating and 

15 may be heated, knife means or even a laser beam. 

[0016] The system may comprise means adapted to maintain an essentially constant level of liquid mass in the 
vessel. This provision ensures that shells of essentially uniform height are produced when the cooling members are 
lowered to the same point every time. 

[0017] Preferably, the system comprises means adapted to control the temperature of the liquid mass in the vessel. 
20 By maintaining a constant temperature in the liquid mass a more constant shell thickness can be obtained in all cases 
due to the uniform viscosity. By furthermore equipping the vessel with means adapted to stir the liquid mass, a homog- 
enous mass consistence and temperature is obtained, . so that crystallisation in the liquid mass does not by chance • 
proceed too far so as to produce clumps. 

[0018] In a particularly preferred embodiment, the system comprises a tempering machine connected to the vessel 
25 via an inlet pipe and an outlet pipe to recycle the liquid chocolate-like mass and control the tempering of said mass. 
By thus recirculating the chocolate mass to a tempering machine, a constant temper of the mass can be obtained. The 
system may be equipped with feed-back control means to ensure a constant amount of desired cacao butter crystals 
in the mass. 

[0019] According to a specially preferred embodiment of the invention the mass is a tempered chocolate like mass 
30 and the temperature of the at least one cooling member is between +10 and -30°C. With this temperature a rapid 
cooling of the shell takes place in direction from the cooling member and outwards into the mass. Thereby the system 
can work with short immersion times and increased productivity is the result. 

[0020] Preferably when the mass is a toffee mass, the temperature of the at least one cooling member is between 
+50 and +70°C. At this temperature the toffee mass adheres to the cooling member and solidifies under crystallisation 
35 from the cooling member and outwards into the mass. Short immersion times and high productivity can thus be obtained. 
[0021] By providing the side of the at least one cooling member with an angle of at least 1.0° to the vertical rapid 
and efficient release of the shell from the cooling member is obtained. 

[0022] According to an especially preferred embodiment of the invention the system comprises pushing means that 
are axially movable in relation to the at least one cooling member, said pushing means being adapted to release said 
40 shell from the cooling member. Thereby is ensured an automatic release of the shell from the cooling member. The 
shell is preferably released onto an automatically travelling conveyor band that will convey the shell to optional filling, 
enrobing and packaging section. 

[0023] Preferably, the pushing means is adapted to engage with at least part of the upper rim of the shell. By applying 
the pressure force on the upper rim of the shell at the point of release from the cooling member is ensured that the 

45 release takes place with the least possible damage to the shell. If the pushing means engage the whole of the rim of 
the shell, a uniform pressure is exerted all the way around the shell and the shell is not damaged. 
[0024] According to a special embodiment of the invention, the pushing means extend peripherally around the at 
least one cooling member and are adapted to determine the upper rim of the shell. According to this embodiment, the 
rim of the shell can be provided with a pattern, such as tongues, and as the pushing means engage the whole of the 

so rim during the pushing operation, the delicate shell rim is protected from damage during this step. 

[0025] Preferably, the system comprises means to control the horizontal movement of the cooling members in ad- 
dition to the up and down movement. According to this embodiment, the cooling members are moved in a fully automatic 
system in an X and Y direction with stops at different stations such as the immersion station, the optional bottom finisher 
station, the covering station, and the release station. 

55 [0026] Preferably the system comprises means adapted to keep the dew point of the atmosphere surrounding the 
cooling members below the temperature of the surface of the cooling members. By this provision it is ensured that no 
condensation of dew or ice takes place on the surface of the cooling members. This prevents the shells from sticking 
to the cooling members. Another effect of reducing the moisture content is to avoid microbiological growth as well as 
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discoloration of the articles due to droplets of water on the articles. 
Detailed description 

tm Tha — n . «, dasaddad ,n M data., -th re.e-.nc to pardcu.ad, pM as „*» 

as the drawings. 

Figures 

S F a S 1 a Sa'nSa attaSS Z d- two a m bad, m an,s a. ma ««ng ad*, a. .ha .*=.. 
the release angle of the cooling member. morrth <=>r with channels for cooling medium. 

S3 s& vxrzzsszx sss*-- — - — y dis - 

SS shells fro. the mould-free moulding system according to 

which wi.. convey them through the centre fil.ing section ^oSd be mentioned that the 

Ta sheT a covered she.., a f,ed she., or an -robed art^e wit = h., ^ & ^ Qf 

[0039] in the tempering section, the fat-contain.ng, chocolate-l.ke mass « J p as contents of stab | e 
> around 27-34'C having a content of stable p-crystals. However, the actual Jmperatures as w ^ 
S crysta.s as well as the method of bringing about the des.red canttor nn , *S!ild\o the vessei 14. 

person for the choco.ate-.ike mass in question. TteJjJ- *ojoW»- ke mass * d * ^ members £ 

[0040] A first embodiment of the system is disclosed in F^The system co of ^ member 

Lt to clarity only one is shown. The term coo.ing membjr « pr ^^^^^ ° 0 toffee mass. The cooling 
5 on the mass afthough the invention encompasses hettng ^^^™ a< ^ m ^. T h.t«np«i. 
member may be cooled by various known means , such as by. "^jjwj^ 9 contro) f r£>m , thermo . 

may be kept constant by having a constant tempera ure m ^^^^Co^ng may also be obtained by 
probe .ocated in the coo.ing channe.s or .n the ^J^^S^ Pe |,etier coo.ing. The coo.ing members 
various other means such as liquid or gaseous N 2 or sohd state , coo mg . ^ & ^ 

io may a.so be solid and be cooled by ^^^^ 3 wh Jh ts capable of moving the cooling members 
[0041] The cooling members are mounted to a hold.n system 3 *h*h , P co . ordjnates jn Fig . 2) . The system 
in both a vertical and horizontal direction (in the X and Y direction or xne Y contrQ| me jmmers j 0 n 

comprises means to control the up and do ^-^^ ^^"^ '"ven means or a servo. 

Usentiany constant temperature and at an essential* ^^^^^ t^ratu™ is obtained and 
maintenance may be laid out in various different ways " " JJ^S In the case of choco.ate-.ike mass, it is 

so as long as temperature and viscosity S^ 8 *^ 7 and 8. 

preferab.e to connect the system to a »^*'^^^±\ n Jb 6 by the up and down arrow at station 
[0043] The cooling member 2 is now lowered into the liquid mass as inci.c y k 

A. It is' kept for a predetermined time in the ^tX^ Z^ is scraped from the outer 
As the cooling member is lifted * 0 ^er surf ace/surfaces. The orifice may be p.aced in a 
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[0044] After the cooling member has been lifted clear of the orifice 15 it is transported to station B in a horizontal 
movement whereby it passes over a rotating piano string 9. The time from lifting until cutting the bottom is typically 1 -4 
seconds. As the cooling member with the shell passes over/through the piano string, the excess mass 10 is cut off 
from the bottom, so that a horizontal bottom is produced. To facilitate the cutting operation and to keep the piano string 
s clean, it may be rotated and it may also be heated by applying a voltage to the string. The cut off excess mass from 
the bottom is returned to another vessel, which is preferably not the same as vessel 14. At this point the mass in the 
bottom may have cooled to an extent where it contains a significant amount of crystals. In the case of chocolate mass 
this will have to be completely re-melted and tempered again before use. 

[0045] At station C the cooling member is lowered to the conveyor belt 1 where the shell is released from the cooling 
10 member. The finished and released shells 5' and 5" continue on the conveyor band to the next sections of the moulding 
line. 

[0046] According to an especially preferred embodiment of the invention the moulding tool with stations A, B and C 
according to Fig. 1 are placed in a semi-closed housing (not shown) in which low humidity is maintained by applying 
an overpressure of dehumidified air. It is important to ensure that the dew point of the air in the housing is below the 

15 temperature of the cooling member surface so that no condensation of dew or ice takes place on any of the surfaces. 
[0047] It should be mentioned that an additional section B' may also be incorporated into the system. In this station 
the cooling member with the shell is lowered into a vessel containing a covering. The covering could comprise a number 
of ingredients but preferable the covering comprises dry particles of a size between 1 and 3 mm. Suitable coverings 
could be puffed rice, desiccated coconut, praline (sugar pellets), chopped almonds, chopped nuts : small baked pellets 

20 and similar articles. As the outside of the shell at this point is not completely solid the covering will adhere to the shell 
and upon later complete solidification be glued to it's outside. Such a covering is not possible when shells are moulded . . 
in moulds. Another possibility is to provide the shell with another layer of mass in a different colour by immersing the * 
cooling member with the shell into another vessel with a differently coloured mass. In this way a shell can be produced 
having an interior of dark chocolate and an outer surface of milk chocolate or vice versa or a shell where the outer 

25 mass only covers part of the shell by having different immersion depths in the two vessels. Another possibility is to let 
the orifice in the second immersion step areawise scrape off the second mass completely so that the exterior of the 
shells shows a two-coloured pattern. 

[0048] In Fig. 3 different embodiments of the scraping means 12, 12' of the orifice are shown. The scraping means 
may be laid out as in A whereby the cutting edge points downward and the scraped off mass is removed from the shell 
30 by the scraping means or they may be laid out as in B where the angle of the cutting edge should be between 1 5 and 
75°. A cutting angle of 45° has been found to work especially excellent. 

[0049] It is also conceivable that the cooling members could be rotated during the lifting and scraping operation. If 

the orifice is at the same time provided with protrusions, this will provide the shell with a helix pattern. 

[0050] To facilitate the release of the shell from the cooling member the system may be provided with release means 

35 as shown in Fig 4. At station A, the release means 1 3 is not in contact with the chocolate shell 5 which still adheres to 
the cooling member. At station B, the release means 13 is lowered until it engages the upper rim of the shell 5 and 
gently pushes if free from the cooling member. By gently pushing the rim of the shell, the necessary pressure force is 
applied to the article at the point of it's highest strength. As the pressure force moreover is uniform all way round the 
cooling memberthe delicate rim is not destroyed by the release action. In an industrial process it is of utmost importance 

40 that this release process works perfectly, since the non-release of a single shell from a moulding plate which may 
comprise 100 cooling members will bring about a production stop until the shell has been removed manually and the 
cooling member cleaned accordingly. It should be mentioned that the release means do not have to extend peripherally 
around the upper part of the cooling member The release means may engage the shell rim only at discrete points of 
the rim or the release means may be integrated into the cooling member and exert its pushing effect on the bottom of 

45 the shell. Although these are possible options it has been found preferable to let the release means engage the rim of 
the shell, this being the strongest part of the shell. 

[0051 ] As demonstrated by the above examples, it is necessary that the shell has solidified to a certain extent before 
release from the cooling member, this time being defined primarily by the temperature of the cooling member, the type 
of chocolate mass and its viscosity. The time may vary from one to two seconds up to a minute. 

so [0052] Fig. 5 discloses different embodiments of the orifice. On the left is a circular orifice surrounding a cooling 
member with a circular cross section. Thereby a shell with a cylindrical outer face is produced. On the right is a similar 
cooling member with an orifice in the shape of a star. This embodiment ensures the production of shells having a 
pattern on the outside. It is conceivable that the shapes are also vice versa with a patterned cooling member and a 
circular orifice. It is likewise conceivable that a moulding plate may comprise cooling members of different geometry 

55 and be associated with orifices with different geometries so that in one operation different shells are produced. Similarly 
the system may comprise different vessels with different masses so that differently coloured shells may be produced 
in one operation. The combination of different shapes and different masses may also be applied. 
[0053] The diameter of the orifice may be made variable for instance by laying out the orifice as a variable diaphragm. 
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The diameter of the orifice oan be controlled according to the immersion depth of the cooling member and thereby a 
^XSSZSS^ ~ S cutting means 9 is disclosed in Pig. 6. Here the 

cooling member 2 and the lower part of the pushing means 1 3 * .mmersed into the liquid mass ■ * ™ 

a high heat conductivity and heat capacity such as aluminium, copper or silver. Especially efficient heat conduct.v ty 
is obtained with cooling members made from copper with a covering of silver. 
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Examples 
[0057] 

1) A chocolate shell was moulded from a tempered liquid miik-chocolate mass using a 

a peripherally extending release means engaging the whole nm of the shell. The release means 
diameter of 40 mm and thus were 5 mm thick. 

2) With a similar tool and using similar process parameters a thin shell was produced from chewing gum mass 

3) A number of shells were moulded with the above mentioned tool according to the invention, using a thick light 
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Temperature 


Immersion time 


Time before bottom 
finishing 


Time before release 


Comments 


+10°C 


5-40 sec 






The mass does not adhere 
to the cooling member 


4-7°C 


15 sec 


2-3 sec 


30 sec 




+5°C 


8 sec 


2-3 sec 


15 sec 




0°C 


3.5 sec 


2-3 sec 


10 sec 




-5°C 


1 .5 sec 


2-3 sec 


8 sec 




-10°C 


0.8 sec 


2-3 sec 


5 sec 




-15°C 


0.6 sec 


2-3 sec 


4 sec 





— ^^^^ 

a shortening especially of the time until release is expected. 

4) A number of shells were also produced with a tool without an orifice. The chocolate mass and the cooling 
member were as above. 



Temperature 


Immersion time 


Time before bottom finishing 


Time before release 


Comments 


+10°C 


10 sec 


2-3 sec 


30 sec 
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(continued) 



Temperature 


Immersion time 


Time before bottom finishing 


Time before release 


Comments 


+5°C 


2.5 sec 


2-3 sec 


15 sec 




o°c 


1 .2 sec 


2-3 sec 


10 sec 




-5°C 


0 8 sec 


2-3 sec 


5 sec 




-10°C 


0.8 sec 


2-3 sec 


5 sec 




-15°C 


0.8 sec 


2-3 sec 


4 sec 





15 



[0058] Shells could also be produced according to this method without an orifice, but the geometry of the shells was 
not as good as the geometry of shells produced according to the invention. All the shells produced without the orifice 
were thicker at the bottom than at the top. 



20 



25 



30 



35 



40 



45 



50 



55 



Claims 

1 . A system for the production of shells of confectionery mass in particular tempered chocolate like mass comprising 

at least one cooling member having a shape corresponding to the internal shape of the shell, 

means adapted to control the temperature of the at least one cooling member to below the solidification point 
of the mass, 

a vessel adapted to contain liquid confectionery mass, 

and means to control the up and down movement of the at least one cooling member into the liquid mass and 
up. again through an orifice. 

2. A system according to claim 1 , whereby the periphery of the orifice is arranged perpendicular to the up and down 
movement direction of the at least cooling member. 

3. A system according to claim 1 , further comprising scraping means along the periphery of the orifice adapted to 
scrape off excess mass. 

4. A system according to claim 1 , further comprising means adapted to control the temperature of the periphery of 
the orifice to above the melting point of the mass. 

5. A system according to claim 1 , comprising means which provide that the periphery of the orifice is radially movable. 

6. A system according to claim 1 , whereby the orifice is adapted to provide the shell with a pattern. 

7. A system according to claim 1 , comprising cutting means adapted to cut excess mass from the bottom of the shell 
and to determine the bottom surface of the shell. 

8. A system according to claim 1 , comprising means adapted to control the temperature of the liquid mass in the 
vessel. 

9. A system according to claim 1 , comprising means adapted to maintain an essentially constant level of liquid mass 
in the vessel. 

10. A system according to claim 1 , comprising means adapted to stir the liquid mass. 

11 . A system according to claim 1 , comprising a tempering machine connected to the vessel via an inlet pipe and an 
outlet pipe to recycle the liquid chocolate-like mass and control the tempering of said mass. 
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12. A system according to c.aim 1 . whereby the mass is a tempered chocolate like mass and the temperature of the 
at least one cooling member is between +1 0 and -30°C. 

1 3. A system according to claim 1 , whereby the mass is a toffee mass and the temperature of the at least one cooling 
5 member is between +50 and +70°C. 

14. A system according to c.aim 1 , whereby the side of the at least one cooling member has an angle of at least 1 .0' 
to the vertical. 

10 15 a system according to c.aim 1 , comprising pushing means that are axially movable in relation to the at least one 
cooling member, said pushing means being adapted to release said shell from the ooohng member. 

16. A system according to claim 15, whereby said pushing means is adapted to engage with at least part of the upper 
rim of the shell. 

15 17 A system according to claim 15 or 16, whereby said pushing means extend peripherally around the at least one 
cooling member and are adapted to determine the upper rim of the shell. 

18. A system according to claim 1 , comprising means to control the horizontal movement of the cooling members. 

20 19 A system according to claim 1 , comprising means adapted to Keep the dewpoint of the atmosphere surrounding 
* the cooling members below the temperature of the surface of the cooling members. 
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